Docosahexaenoic acid-containing phosphatidylethanolamine in the external layer of liposomes protects docosahexaenoic acid from 2,2'-azobis(2-aminopropane)dihydrochloride-mediated lipid peroxidation.
We have proposed that incorporation of docosahexaenoic acid (DHA) into phosphatidylethanolamine (PE) might enhance resistance to lipid peroxidation in vivo. In this study, we examined the relationship between the transbilayer distribution of PE and the oxidative stability of DHA in PE. Liposomes composed of a phospholipid mixture were used as models for biological membranes. To modulate the transbilayer distribution of PE obtained from the liver of rats fed DHA (PE-DHA), we used phosphatidylcholine (PC) with two types of acyl chain region: dipalmitoyl (PC16:0) or dioleoyl (PC18:1). The proportion of PE-DHA in the liposomal external layer was significantly higher in liposomes containing PC18:1 than in those containing PC16:0. This tendency was more pronounced in liposomes extruded using a polycarbonate filter with smaller pore sizes. Additionally, PE-DHA in the external layer of liposomes prepared using a filter with smaller pore sizes could protect DHA itself from 2,2(')-azobis(2-aminopropane)dihydrochloride-mediated lipid peroxidation.